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REMARKS 

I. INTRODUCTION 

In xespoase to the Office Acdon <kted Febraaty 17, 2004, cbims 15, 50, and 52 have been 
amended, and claims 33-44 have been canceled. Claims 1-32 and 45-52 remain in the applicadon. 
Enny of these amendments, and re-consideradon of the appKcanon, as amended, is requested- 

n. CLAIM AMENDMENTS 

Applicant's attorney has tnade amendments to die claims as indicated above. These 
amendments were made solely for the purpose of clarifying the language of die claims, and were not 
required for purposes of patentability. 

in. STATUS OF CLAIMS 

Claims 1-32 and 45-52 are pending in die applicadon. 

Claims 1-7, 9, 15-22, 24-31, and 45-52 were rejected under 35 U-S.C §l03(a) as being 
unpatentable over Casdel ei al., U.S. Patent No. 6,678,519 (Casuel) in view of Briskman et aL, U.S. 
Patent No. 6,564,053 (Briskman). 

Claims 10 and 11 were rejected under 35 CJ.S.C. §l03(a) as being unpatentable over Casdel in 
view of Briskman and further in view of Maeda et aL, U.S. Patent No. 6,422,516 (Maeda). 

IV. SUMMARY OF THE INVENTION 

Briefly, Apphcant's invention, as redted in independent claims 1, 7, 9, 12, 16, 22, 24, 31, 45, 
and 50, is described as a method, apparatus for providing at least near continuous broadcast services 
to one or more terrestrial receiver stations is disclosed. The system comprises a plurality of satellites 
that augments at least one l^acy satellite in a geostatLonajy otbit. Each satellite is in an inclined, 
elliptical geosynchronous orbit, and provides a portion of the at least near continuous broadcast 
service to the terrestrial receiver. In one embodiment, the system comprises a receiver station 
having an legacy antenna modified so as to include a sensitivity panem substantially matched to the 
aack of the apparent position of the satellites actively broadcasting information to the receiver 
stations. The present iuvendon is also embodied in a method for receiving at least near continuous 
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broadcast service from at least one of a pluralit7 of satellites at a tune» each satellite in an inclined, 
elliptical, geosynchronous orbit 

V. ISSUES PRESENTED FOR REVIEW 

Whether claims 1-7, 9, 15-22, 24-31, and 45-52 ate patentable under 35 U.S.C. §103(a) over 
Castiel et aL, U.S. Patent No. 6,678,519 (Casdel) in view of Briskman et al., U.S. Parent No, 
6.564,053 (Briskman). 

Whether claims 10 and 11 are patentable under 35 U.S.C §103(a) Over Castiel in view of 
Biiskman and further in view of Maeda et aL, U.S. Patent No. 6,422,516 (Maeda). Arguments for 
the patentability of each claim are provided below. 

VI. ARGUMENTS 

A. The Independent Claims Are Patentable Over The Prior Art 

1. The Castiel Reference 

The Castiel reference discloses an elliptical satellite communication system including a 
constellarion of satellites which orbit the earth at a height less than that necessary for 
geosyncluonous orbits but which simulate the characteristics of geosynchronous orbits. The 
satellites' velocity near the apogee portion of their orbit approximates the rotational velocity of die 
eanli, and during that period appear to hover over the earth. The groxand stations on the earth 
always commimicate widi a satellite at or near its apogee, and hence that satellite appears to the 
groxand station to hover over the earth. During the times when the satellite is outside the apogee 
portion, its communication is shut off to prevent any possibility of interfering widi geosynchronous 
satellites and its power supply i^ used to charge a battery on the satellite. Thus, the power supply of 
the system can be reduced by an amount equivalent to tbe percentage of time the satellite is not 
used. 

2. The Briskman Reference 

The Briskman reference discloses satellite audio broadcasting systems including orbital 
constellations for providing high elevation angle coverage of audio broadcast signals from the 
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constelktion's satellites to fixed and mobile receivers within service areas located ar geographical 
ladtades well removed from the equator. 

3. The Maeda Reference 

Hie Maeda Reference discloses a system and method for a group of artificial satellites. The 
arttfidal satellite is placed into an orbit in which an individual satellite orbits on an elliptical orbit so 
that at least one of the artificial satellites is always viewable within a pre-defined range of operational 
elevational angle in a zenith direction firom a service area. The group of the artificial satellites are 
satellites on respective different orbits obtained by combining an inclination angle and an 
eccentricity squared of the elliptical orbit so diat a time period during which one artificial satellite of 
the group of artificial satellites is viewable firom ground is subs tan tia ll y identical to a time period 
during which another artificial satellite of the group of the artificial satelhtes is viewable firom 
ground. 

4, Independent Claims 1, 7, 9, 16, 22, 24, 31, 45, and 50 are Patentable Over the 
Casriel and Btiskman References 

g^ith Respect ro Claims 1, 16, and 24 : Claim 1 redles: 

A systm for providing at least mar contimms broadcast serm& P> a terrtsirial meiver, comprising: 
a plurality of satellites, each satelliti in an incUned, elliptical, geosynchronous orbits each satellite 
pmviSng a portion cf time of the at least near contimtnts broadcast service lo the terrsstrfal receiver^ 

wherein the plitraSty of satellites angnrnts at least one lega^ satellite in a stationary orbiL 

The Office Action acknowledges that die Castiel reference does nor disclose "the plurality of 
satellites augments at least one legacy satellite in a geostationary otbit" but asserts that die Briskman 
reference teaches this bmitation in the following passages: 

The next an-alyses talce the selected satclUce orbit consrellation and father opumizc it torn the vicwpoinr of 
orbir perturbations. The purpose of diis final optiniizflcion is to minimise the satellites' nia$s, pardcubrly liie 
amounr of on-bwd propellanc needed foi conecdng the otbiis from long cenn perturbations. This is 
important since both the satellice and its ktmch vehicle will be less expensive. 

The analyses are done by kxwwn compuiEr programs. The programs ccdculate the perciirbatioAs of the satellites' 
orbits caused by die earth's obhtcness, the gravity effects of the sun and moon and die solar radiation pressiuc 
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Although those efFects arc individually small on a short tcira basis, satellites of this type generally have a 15 
year Hfedme. The nuigmmde of some of the perturbatioiis are a function of when the sarcUites are imtsaUy 
placed in oibit Ci.c, epoch). The analyses consider ^ch peroirbatiotu are additive and are subteictive, 
and the minimis^adon of the perturbations by small changes in the initial orbital parameters, paiucularly 
sndioation and eccentricity, and ihcir subsequent in-orbic correcdon strategy, The result of the opnmizanon is 
the amount of satellite on-board fuel required and reflects the minixnum satelliie mass. 

The last analyses invoWe die optimization of the satellite antenna which is directive tr>wards the service area. 
The analyses result in die required pointing anglfi of the fiatellire antenna boresight widi Dnic (i-e.. over one 
sidereal day) to keep it accurately pointed at the service area. Depending on die difference between apogee and 
perigee altimde, if the apogee is very high, die analyses provide die beamfihaping of the satellite antenna ^vith 
dme required to offect the change in range Ci^e.. space propagadon loss change) and also provide anienna 
pattern rotation requirements widi time for antenna beamshapes wbkh are not circular, (col. 5, hnes 30-&3) 

and in FIG. 7 as follows: 



CBtxM rAi^f or strauTES 












- 

















no. 7 

Ttie Applicant respectfully disagrees with this assessment Hie text cited above describes 
trade spaces diat can be considered in oprimmng tlie disclosed (non-geosynchronous), constelktion 
oprimization, but it does not describe or suggest that the constellation augments at least one legacy 
sateUiiE in geostadonary otbit. FIG. 7 appears to describe a ground trace for the non- 
gcosynchronous constellation, not a legacy satellite in a geostationary otbit. Therefore, even when 
combined, the Castid and Btiskman references do not teach the Applicant's invention. 
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Wich regard to a teaching to combine the Castiel and Biiskman references, the Office Action 
indicates that "it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Castiel system as taught by SrUkman. The mothranon does so 
[sic] would be to achieve optimum using satellite and reducing cost in satellite system." 

The Applicant respectfoUy disagrees. Castiel itself recites the disadvantages in 
geosynchronous systems, as described below: 



Hie inveaiors of ihe pfesent inventioa have noted a number of drawbadcs »$iiOCiated witii geosynchronous 
f'geo") sacellire sysiems. One major drawback is the cost to raise a satellite into a geo orbit. Geosynchionoiis 
Orbit occurs at oroiind 36,000 kilomctcis. The cost to boost the satelliic into orbit is directly proportional to che 
height of the orbit Thcrcforc> it is expensive to boosi a satellite into geosjmdironous orbit- Thijj cost mast be 
amortized over the li£ctinie of the satellite, making geo satellites veiy expensive 

Anoiher problem results from the geometry of coverage of a geosynchronous satellite system, A three satellite 
geostationary satcUitc system could have the satellites spaced equially along the equator, at 120,dcgrcc- intervals. 
Their linoit of visibiHiy on the equator is calculated fcom the relationsbip: 

2{cQ» Cff£/fl^}-^{«<te (637ai^578b>-2{7a,7Jfc£}" 

where 6378 is the mdius of the earth in kilometers, and 35786 is the radius out to the geostationary ring. Taking 
difference between the above value and 120 degrees, it is clear that there is approximately 40 degree? of 
overlapping coverage by two adjacent geo sacellites for an observer on the equator. There will be even less at 
greater latimdes. Many global services, however, require world-wide transmission of their infomiauon to the 
whole world. Since each of the sacellices only covers one part of the world, some other way must be used to 
disseminate the information Ecom the source to die satellices covering the rest of the world. 

The xafoixnation begins its transmission at a link. That link transmits up to the satellite in orbit, which then 
retransmits the information to communicate to, or "cover" one pordon of the earth. The same information 
must also be transmitted to another of die «d.teUite!» to cov^er another part of the eardi. The information is 
either sent 1) over a land line between die link on the earth and ground stations that service areas for the odaer 
3atcl]iic(s), or 2) via satcUitc-to-sateDite transmission. The land link requires additional equipment and e:^ense. 
The satellite link also requires additional equipment, but in addition operates a transmission across the two 
ends of the 42,000 kilometer equilateral faiang^. This requires a transmission which is some 70,000 kilomet«:rs 
long. This system requires a second antenna on each of the satellites in addition to complicanng control and 
pointing strucrure. Even then, die long commtinicacian channel may cause noise in the channel 

One of the most difficult- to-solve problem results from the geometry of the geosynchronous orbit. Tliere is 
only one available orbital position (^and") for geosynchronous satellites. This band is already saturated with 
satellites. Satellites occupy the geo band with only 2 degrees of spacing therebetween. These are referred to as 
Orbital "«bt«". Most of the slots arc now occupied, making it difficult to find positions for any more 
geostationary sateflites. However, other satellite locations cannot be allowed to interfere with the 
communication to die geo sacellices when operating at the same &equencies. 

The system of the present invention obtains the advantages of geosynchronous satellites without using the high 
altitude circular orbit normally used for geo satellites. The present invention uses a plurality of satcUitc? in 



-14- 



G&C 113.20-US-Ol 



PAGE 1 7/25 ' RCVD AT 4/1 9/2004 6:44:17 PM [Eastern Daylight rim^^ 



04-19-2004'* 02:56PM PROM-Gatss & Cooper LLP •M3106418798 T-360 P. 018/025 F-458 



orbits ctosea such that each desked point of coverage on the earth communicutts with a different satclliT<^ at 
dif&feat times, and in a direction of antenna pointing stpaiated angularly from any geo sflielHte(5), such diat 
there is no radio frequency interference, even when operating at die same frequency as a geo sacellitc. Thus, the 
preseni invention aUeviaies the present "geo-filot" problem. The lower altiiudes of die present invention also 
kad to smaller link distances from ground-to- sarellice and from satenite^to-satcIUie, decreasing the power 
required due to padi loss. These lower altitudes also decrease the time delay which can be annoying m voice 
transmissiona. Thus, the present invention provides a uniqpe solution to some of the problems of usii^ geo 
samlliEes. (col 1, line 42 ~ coL 2, line 30). 

As is apparent from a review of the passages reproduced above, the Casriel reference teaches 
an altemadve to a geostationar7 legacy constellation, not one that augments such a constelladon. 

Indeed, die Castiel reference teaches that interaction between legacy geostationary 
consteUarions is regarded as undesirable '^terference." axid dius, expressly teache$ away from die 
combination suggesued by the Final Office Action. 

Claims 16 and 24 recites features analogous to those of claim 1 and is patentable for the 
same reasotis. 

With Respecc to Independent Claims 7. 22, and 31 : Claim 7 recites: 

A systemfarproviding at kast mar mtinuous broadcast semce to a semstrial naxivtr, comprising 
a plma&t^ ofsatetHics, each sa^l&te in an imkned, ell^iicaly gmymhromus orbit, each sateUik pmdding a 
portion of time oftk at least near continmus broadcast sendee to the terrestrial receiver^ wherein the orbit is d^aradmn^ed 
by an orbital indinaiion approidniately equal to 50 de^ees and an eccentricity <^proximatehf equal to 0.13. 

According to the Office Action, this feature is disclosed in the Cafitiel reference as follows: 

The ''inclination" I is die an^c between die orbital phnc of die satellite and die equatorial plane. PrOgrade orbit 
satellites orbit in die same orbital sense (clockwise or counter-clockwise) as the earth. For progradc orbiis, 
inclination lies between O-degtee. and 90.degree.. Satellites in retrograde orbits rotate in the opposite orbital 
sense relative to die earth, so for retrograde orbits the indinadon lies between 90 degrees and ISO degrees. 

The "crtrical inclination" for an elliptical orbit is die planar indinadon diat results in zero apsidal rotation rate. 
This results in a stable eUipdcal orbit whose apogee ahways stays at die same latitude in die same hemisphen;. 
Two indinaiion values satisfy diis condition; 63.435.degree. for prograde orbits Or its supplement 116.565 
degrees for retrograde orbits. (coL. <5, lines 24-36) 

The foregoing discloses the selection of an orbital inclination to provide a zero apsidal 
rotation rate, namely 63.435 degrees. With out fiirdaer explanation, die AppUcant does not 
understand how an orbital indinadon 50 degrees will provide a zero apsidal rotation rate (Castiel 
suggests odierwise). Therefore, in diis respect at least, it is not clear how a 50 degree inclination can 
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be thought of as "substanoally equal" to a 63.435 degree iticHnatioa. 

The same conclusion results wb^ the selected inclinatioa is viewed from the perspective of 
the Applicant's invention. Selecting an inclination and an eccentncity approximately equal to 50 and 
0.13 provides CONUS coverage for an 8 hour period^ and eliminates sudden shifts in the apparent 
position of the active satellite^ as described below. 

FIG. 3 is a diagiam iHustratiag the groiiad track 302 of the otbir of the satellite 202 spedfied in Tabic I, 
centezfid rhe geographical centei of CONUS £bi an 8-hoiir period when the satellite is providing bioadcaii 
services CO a subscriber. The ouisidc dugs 304 show 57 degree elevanon contours ac 10 minute intervals widain 
the acdve period. Note that all of CONUS (all 48 stares) are covered -within the 57 degree elevation an^. The 
ground track 302 of die orbit of die saiellite 202 is a closed loop in a (reversed) teardrop shape. This eliminates 
sudden shafts in the apparent position of die acnvc satellite (as the task of trarnmirring the broadcast signal is 
shifted ficoin a first satellite (eg. 202A) to a second satellite (e.g. 202B) in the constellation) and thus allows an 
nUD 132 widi a 6xed (non tracking) receiver station antenna 112 to receive uninterrupted service from the 
satellite conHtellacioii. 

Without further explanation^ it is not clear to tlie Applicant how Castiel's value of 63,435 
degrees is substantially equal to the 50 degree value recited in daina 7. Accordingly, the Applicant 
respectfully traverses this rejection. 

Claims 22 and 31 recite features analogous to those of claim 7, and are patentable on the 
some ba$i£. 

With Respect to Claim 9 : Claim 9 recites: 

A recswer station Jbr ncdmng at kmt near continumiS brtuukast sendee fiom a pbmzSty of satslStes in an 
mlinedf eUipticalj ^osynchronosis orbit, cmprising 

an antenna having a sensitiviP^ charaamstic snbstmiial^ comsponding to th track of the e^parent position of 
eachoJihtsaUUiks. 

According ro the Office Action, the foregoing is disclosed as follows: 

The satellites follow repeating ground tracks, since the cycle of sateDice movement shown in FIGS. 4A-4F 
continually repeats. Importandy, this allows the ground tracking antenna 212 to continually follow the 
same path, starting at a beginning pointy tracking the satellite, and ending at the coalesce point* After 
the satellites coalesce as shown in FEG. 4A, the antenna begins its tracking cyde. 

The inventors of the present mventioxi have optimized this system for preventing interference with gco 
satellites. 
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SpcdficaUy, consider FIG. 4G which shows a muldplidty of satellites in indined elliptical orbits. The present 
inveation preferably operates to monitor satellites at and near thdi apogee positions. The sacelHtes near p^^gte 
arc moving too rapidly^ and hence arc not tracked. More generally, the system of the present hivcnrion operates 
such that the sateUices are only being used at certain times during their orbits. In this preferred embodiment, 
Tbose certain times arc when the satellites are at apogee. Non gcOhTnchronous dtcular arrays are commonly 
used at present; they arc aoually much lesa efficient, since with :cero eccentcidty they spend a significandy 
greater time on die aide of the cnxth away feom the populated continents. The arrays of die present invention, 
on the other hand, spend most of the time at or near apogee ovet the populated comments of interest, and a 
relatively small time (at high angular velocities) passing dirou^ pongee in reg^s of no commercial interest 
(col. 11, line 63 - coL 12» line 22, emphasis added) 

The Applicant respectfiilly disagrees. As indicated by die bolded tesct above, the foregoing 
reaches a tracking antenna (e.g. one that tracks the satellites as they move in apparent position). This 
teaches away from an antenna having a sensitivity characteristic that does not require satelkre 
tracking (e.g. one vrith a sensitivity characteristic corresponding to the apparent position of each of 
the satellites). 

With Respect to Claim 45 : Claim 45 recites: 

A saUlHte system comprising 

at hast om satdBu in ageostatiomry orbit; 

a pbiTolity of sat^l&ks, each in cm inclined^ elliptical ffosyncbronous orbit; 

a recdver station anUnna that cm &anmmkatc mtb said at least one satellite and at kast one of said 
pbifoUfy of satellites dsmng an active period without trackings and 

a gateway havmg a tracking antenna to track said plurality of satellites. 

According to the Office Action, die foregoing i$ uug^t by Casdel in view of Briskman under 
the same rationale as claim 1. The Office Action further indicates that Casnel further discloses a 
receiver station that can communicate with at least one satellite and at least one of said plurality of 
satellites during an active petiod without tracking as described below: 



The video input to be distributed is received as video input 200, and input to a video coder 202 which produces 
dxghal coded video information. This digital coded video multiplexed with a number of other channels of 
video information by video multipleicer 204. The resultant mulriplexed vitieo 206 is modulated and 
appropriately coded by dcxacnt 206 and then up-converted by tran§mitcer element 210- The up-converted 
signal is transmitted in the Ku band, at aiound 14 GHz, by antenna 212- Antenna 212 is pointed at the satellite 
100 and received by the satellite's receive phased array antenna 214. Antenna 212 is controlled by pointing 
servos 213. 

The received signal is detected by receiver 216. fix>m which it is inpiu to multiplexer 218. Multiplexer 218 also 
receives information £com the inter-satelHte transponders 240. 
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•nie output of muldplcxci 218 feeds the diicct ttanspondcw 250, x^^ch tixrou^ a powet amplifier 252 and 
multiplexer 254 feeds beam former 256. Beam fonnet 256 diivtfi a uansmit, sceerablc phased-amy aaicnou 260 
^diich v^staixs a sigoni in a current gco feequency band to antenna 262 in the remote u$er tenW 106. This 
aigoal preferably uses the same frequency that is used by cuttent gco satellites. The phased array antenna is 
steered by an on-board computer which follows a pre-sct and repeating path, or from die ground. This 
informadon is received by receiver 264, demodulated at 266, and decoded ac 268 to produce the video output 
270. (col 9. lines 1-27) 



and in the FiGs. 1 and 2, reproduced below: 




The Applicant respectfully disagrees. Nodiing in the foregoing teaches a receiver station 
that can communicate with said ^t least one satellite and at least on of a plurality of satellites during 
an active period without tracking. As described above with regard to the Applicant's independent 
claims, Castiel teaches the use of a tracking antenna at the reccdver scarion. The Applicant believes 
that the majority of the text relied upon by the Office Action refers to the transmitting satellite, and 
what Htde refers to the receiver station does not describe the features recited in claim 45. 
Accordingly, the Applicant respectfully traverses this rejection. 

With Respect to Claim 5_Q : Claim 50 recites: 

yl sakl&tc system, camming: 

at host om satellite in a ^ostationaiy orbit; 

an auffnmting constellation of satellites in non-geostaiionary orbtt, and 

a ncGver station having a nlativel^ high ^n, fixed antenna capable of commmication ivith said at 
least one sotelHu in a geostationary orbit and an active one of Said astgmm^g constellation of satellites. 
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whenm a track of an apparent position of each satelliU of the augmenting coTistelMon of sattUites 
nlaHve io said antenna when said satelbe is in an active period is substantially closed loop. 

According to the Office Action^ daim 50 is unpatentable for the same reasons as claim 1. In 
addition, the Office Action indicates that the Castid reference discloses a fised antciina capable of 
communication mth said at least one satellite in a geostarionary orbit as follows: 

This system has a number of odier disrina advantages. Importantly, die system operation allows selecting 
specific geographic locations to be preferentially covered; for example, continents can be followed by the 
constellation to the eaichision of other areas, e^. ocean areas between the continents- The communication 
equipment on the continent always commimicates wich one satellite at apogee, although not always the same 
satellite. From die point of view of the ground station, the satellite appears to hover over the ground. 

This satellite system operates virtually like a geosynchronous satellite system. Importandy, these satellites 
according to the present invet\tion orbit at about half the altitude of die gco syutems. A geo orbit orbits at 
36,000 miles aldmde: the virtual gco witcUire orbits at average altitudes of 16-18,000 miles. Also, geO satellites 
require "apogee motors", to boost diem from their original orbits mto the final gco orbtr These apogee motors 
can double the weight of the satellite. 

This yields a communicadons system which costs less dolLirs per bunch capability because of the reduced 
weight to boost and less size. Also^ since the geo satelHtes orbit at a higher aldrudc, they operate at a higher 
power, and use a larger ilhiminating antenna^ all other conditions on die ground being equal. These satellites 
also have a much larger overall size. This size of the satellites increases as the square of the distance. Therefore, 
the gco satellite needs to be at least twice as large and ftvice as powerful a? a low altitude satellite. The power 
supply conservation techniques of the present invention allow the satellite to be made even smaller. 

The system also provides satellites with very high elevation angles. Maximizing the elevation angle prevents 
mtciference widi existing satellites such as true geosynchronous satellites. 

This is another feature of the present invention which allows thciic sarellices to operate in ways which avoid any 
possibility of interference with die geo band, (CoL 4, lines 12-48) 

However, as described above, Castiel discloses a system that requires a tracking antenna. 
Hence, rlaim 50 is allowable as well. 



B. The Dependent Claims Are Patentable Over The Prior Art 

1. Dependent Claims 2-6, lO-l 1, 15, 17-21, 25-30, 46-49, and 51-52 are Patentable 
Over the References of Record 
Claims 2-6, 10-11, 15, 17-21, 25-30, 46-49, and 51-52 each include the Umitations of the 
claims they depend upon and are patentable on the sanae basis. In addition, claims 2-6, 10-11, 15> 
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17^21, 25-30. 46-49, and 51-52 recite features rendering them even more remote from the cited 
references. 

Particukrly the Office Action rejects claims 10-11 as unpatentable over Castiel in view of 
BriskmanandfiirdierinvicwofMaeda. The AppUcant respectfully traverses diis rejection. Claim 

10 recites: 

The ncdver station oJOcdnt 9, wbcnin the m<dver antenna compmes a r^eOt^r hoidng afical Hns and a focal 
point on the focal line and a head, wherein the head is disposed offset from ihefbcalpoint 

According to the Office Action, dtiese features are disclosed in the following portion of die 
Maeda reference: 

True Anomaly .theia.: angle defined by the Une coxmecced btjtweeti the pedgee and ibc focal point of ^f^P^^ 
and the line connected between ihe satellite and die focal point of die ellipse (shown by symbol 58 in HG- 5) 
(0 degrees <= dieta <= 360 degrees). 

The gcomeciical lelationship for diose elements win be described with icference lo HGS. 5 and 6- The satelUte 
51 moves on the eD^dcal orbit having a focal point 50. The distance between the perigee 53 of die clhpse and 
die focal point 50 of the elHpse is represented by perigee ladius Rp and with symbol 57 in FIG, 5. The distance 
between the Sipogee 52 of the ellipse and ±c focal point 50 of the eflipse is represented by apogee radium lU 
and with symbol 56 in HG. 5. Perigee radius, apogee ladias, semi-major axis a represented by symbol 54 in 
FIG. 5, semi-minor axis b represented by symbol 55 in FIG. 5 and die cccenciicity squared e have the followmg 
relations. 

Rp-a(l-e) 
(j-(Ra-Rp)/(Ra+Up) 

In FIG. 6, vk^at is shown V> an e^cample in which the eardi 60 is posidoned at die focal point of die elUpdcal 
orbit. The elliptical orbir crosses at the north-bound node 62 on the equattonal plate frtim die southern^ 
hemisphere ro the northern hemisphere, while die perigee is posirioned at the point 65 and die apogee is 
posidoned ac ihe point 66. The angle 64 between die eqmdonal plate 61 and die orbital plane defines die 
orbital inclination angle i. The right ascenrion of die nordi-bound node is defined by the ang^ 68 measured m 
die eastern direction &om the vernal equinocdal point, and the argument of die perigee is defined by die angle 
63 between die north-hound node 62 and die perigee 65. 

Even if die semi-major ajcis can be specified definitely by the orbit cycle* other major parameters may be 
determined to be arbitrary values, such as die eccentricity squared is an arbitrary real number 0.0 or over and 
less Than l.O, the orbital inclinadon angle is an arbitrary real number 0.0 degree or over and 180 degrees or 
smaUer, and die argument of perigee is an arbitrary real number 0.0 degree or over and 360 degrees or smaller. 
Thus, there may occur a situation in which a designer is forced to determine values for those parameters 
intuitively and/or empirically fi»m his or her experiences. 
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If a saiellitc which can come in $i^t in the zenith dkecxion-foi an exiendcd penod ot time on the upper ^ of 
the carfiet service area can be realiaed, "laige-scalc data transfer feom mobile bodies for an extended penod of 
rime" can be estabUshed by satellite communications. Thus, what has been sovighi are fcatiible methodologies 
for defining orbit-related elements and their definite vah« vtrhich can be adaptive to Japanese temtoiy 
charactensrics and are cost-effective, that is, configured with less number of satcJUtcs forming the overall 
system. 

As described above, in order to transfe large-scale data including image files from movable bodies, like an 
automobile, for an cartended period of rime, it is required to make the satellite rcmam on the otbit in the zemth 
direction as long as possible and to communicate with the sacelliic. 

It has been generally recognized chat it is preferable to establish an orbit shaped in an oblong cUipse having its 
apogee on the upper air of the target service area, in order to satisfy die above described requirement 
However, adequate methodologies and algorithms for defining orbit-related elements have not been proposed. 
In addirion, there is no definite pioposal for specified vahies for dxose patnmctcra to be optimized for the 
services over die whole Japanese land (col. 4, line 17 - coL 5, line 16) 



FIG.5 




i 



Respectfully, the Applicant cannot ascertain where the foregoing even remotely teaches the 
features recited in daims 10 and 11, The Applicant further disagrees that there is any teaching or 
suggesdon to modify Castid/Briskman as described in Maeda. 
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VIL CONCLUSION 

In view of th£ above, it is submitted that this application is now in good order for allowance 
and such allowance is respectfully solicited Should die Examiner believe minor matters still remain 
diflt can be resolved in a telephone interview, die Examiner is urged to call Applicaat*s undersigned 
arcomey. 



Respectfully $ubmitted, 

GATES & COOPER ULP 
Attorneys for Applicant(s) 

Howard Hughes Center 
6701 Center Drive West, Suite 1050 
Los Angeles, Catfomia 90045 
(310) 641-8797 



Date: April 19. 2004 By: ^^'^^^ 



Name: Victor G, Cooper 
Reg. No.: 39,641 

VGC/ 
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